A view on Infrastructure Standards:
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What are their relationships and where are we heading?
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IEEE for Ethernet

OIEEE

IEEE 802:
LAN / Man Standards

..........................

. ]

PEY ‘a
‘e

802.5: Token Ring ™
(disbanded)

"

.
.....
» .
--------------------

802.1: Higher LAN
Protocols

802.15: WPAN
(bluetooth,
Zigbee,...)

IEEE 802: LAN / MAN standards

Ethernet (CSMA / CD)

802.3

802.11
Wireless (CSMA / CA)

802.3j (1990)
10base-T, 10base-F

802.11a (1999)
54Mbps @ 5GHz

802.3u (1995)

100base-TX, 100base-T4, 100base-FX

802.11b (1999
11Mbps @ 2.4GHz

802.3z (1998)
1000base-X (Fiber optic)

802.11g (2003
54Mbps @ 2.4GHz

802.3ab (1999) 802.11n (2012)

1000base-T 150Mbps @ 2.4 and 5GHz, 600M w/MIMO 4
802.3ae (2003) 802.11ac (2012)

10G on fiber 867Mbps @ 5GHz , 6.77G w/ MIMO 8
802.3af (2003) 802.11ad (2013)

Power over Ethernet, 15w

6.75Gbps @ 2.4, 5, and 60GHz

802.3an (2006) 802.11ax (2019?)

10Gbase-T improvement of 802.11ac for high density
802.3at

"PoE+" 30W

802.3ba (2010)

40G and 100G on fiber
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ISO, International

ISO Information Technology Generic Cabling Systems

Components
Performance, Design Implementation Validation
ISO/IEC 11801-1 (2017) ISO/IEC 14763-2 ISO/IEC 61935-1
General requirements Planning and Installation Implementation Testing of balanced twisted Pair Cabling
ISO/IEC 11801-2 (2017) ISO/IEC 14763-3
Offices and commercial buildings Testing of Fiber Optic Cabling

ISO/IEC 11801-3 (2017)
Industrial premises

ISO/IEC 11801-4 (2017)
Homes

ISO/IEC 11801-5 (2017)
Data centers

ISO/IEC 11801-6 (2017)
Distributed building services

ISO/IEC TR 24750 (2007)
Assessment and mitigation of installed balanced

cabling channels in order to support of 10GBASE-T /\

. ®
ISO/IEC TR 24704 (2004) B I CSI

Cabling for wireless access points




CENELEC

EUROPEAN COMMITTEE
FOR ELECTROTECHNICAL STANDARDIZATION

CENELEC, European

CENELEC Information Technology Generic Cabling Systems

Components Performance, Design Implementation Validation
CENELEC EN50173-1 CENELEC EN50174-1 CENELEC EN50346
| EC General Requirements Specification and quality assurance Testing of installed cabling

CENELEC EN50173-2
Office premises

CENELEC EN50174-2
Installation planning and practices

CENELEC EN50173-3
Industrial premises

CENELEC EN50174-3

Planning and Installation

CENELEC EN50173-4
Homes

CENELEC EN50173-5
Data centers

CENELEC EN50173-6
Distributed Building Services

Bics/l



TIA, North American

ANSI/TIA: Telecommunications Cabling for Customer Premises

mponen erformance

| Design

| Implementation

| Validation

TIA - 568.2-D
Balanced twisted-pair cabling

TIA - 568.0-D
Generic cabling

TIA - 569-D
Telecommunications pathways and spaces

TIA - 526-7-A
Single-mode fibre testing

CONTACT
RESISTANCE
IEC 60512-2

INSULATION DURABILITY STRESS
RESISTANCE TIA 568-B.2 |;{LB§;J5|33_5 RELAXATION ||
IEC 60512-2 Clause A4 ) IEC 60068-2-2 |1
THERMAL THERMAL
SHOCK SHOCK

{] IEC 60068-2-14

|IEC 60068-2-14

HUMIDITY /
TEMP CYCLE

|| 1EC 80068-2-38

HUMIDITY /
TEMP CYCLE

IEC 60068-2-38

Data centers

TIA - 568.3-D TIA - 568.1-D TIA - 607-C TIA - 536- 14-C

Optical fibre cabling Commercial building Bonding and grounding telecommunications Multi-mode fibre testing

TIA - 568.4-D TIA - 758-B TIA - 606-C TIA - TSB-155-A

Broadband coaxial cabling and components Customer-owned outside plant IAdministration Support of 10Gbase-T on eixiting Cat.6
TIA - 942-B TIA - 862-B TIA - TSB-5021

Intelligent building systems

Guidelines for 2.5G and 5G on Cat5e and Cat6

TIA - 1005-A
Industrial premises

TIA - 5017

Physical network security

TIA - 1179-A
Healthcare facilities

TIA - 570-C
Residential

TIA - 4966
Educational facilities

TIA - 162-A
Cabling for wireless access points

Bics/l



) BICSI Publications - Standards

*

Information Technology Systems
Installation Methods Manual
Installation practices for the ICT community

Seventh Edition
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BICSI International Standards Program

* Develop standards within all facets of Information &
Communications Technology (ICT) infrastructure design and
installation

* Details:
— Over 500 members worldwide
— Accredited by ANSI
— Develops international standards and best practices
— Nonprofit program - free of financial influences

3 BICS]/

www.bicsi.org/standards



Standards

REGULATIONS

ISO

TIA

i
il
i

CENELEC

BICSI

IEC

IEEE
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Star Topology

Generic cabling system:

CD BD FD TO
CP

Campus Building Horizontal Cabling Work
Backbone gackbone Subsystem Area
Cabling abling :
Subsystem Subsystem Cabling

5 GENERIC CABLING SYSTEM > Bic Si @



Star Topology

Typical Building Design:
Work Area

Horizontal

Floor Distributor /

Backbone

\

\

Building Distributor

g
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Star Topology

Typical Horizontal Cabling:

FD

EQP

Channel = 100m max.

r —Iﬁl—'l

< >
Horizontal cable
<
—1. =1
cl- [C]
_u | TOL)!_
______ <
Equipment Work area
cord cord
a) Interconnect - TO model

ISO/IEC 11801-2 2017, horizontal cabling models

TE

[EC
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Cabling for Wireless Access Points

Cabling for wireless access points:
* The traditional method is a site survey.

* To then define position of access points. BICSI 008: Wireless LAN design
« And then install cabling. Y 0 ——

@
|

* This allows almost no possibility for future changes!

« Office converted to meeting room : | PRy, - -
* New metallic furniture | =
[

gray areas indicate signal strength is below desired levels

Figure 6-3



Cabling for Wireless Access Points

Cabling for wireless access points:

* Cabling standards created for cabling independent of position of the
access points. ISO/IEC TR 24704

* SO = Service Outlet
* 2 ports minimum
e (Catba minimum

TIA-TSB-162-A

e

a . ;
Figure A.1 — Wireless application coverage area grid BICSI




Cabling for Wireless Access Points

The BICSI 008: | ——

IZUWM#MW%MU :|
* Regulatory and safety. \ m-

*  WLAN Systems . .
i i e BICSI 008: Wireless LAN design
* WLAN Cabling Infrastructure Design LU LN L NNVl
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red areas indicate unacceptable amounts of co-channel interference )
Figure 6.4 Figure 7-5
Heatmap Showing Channel Overlap of 3 APs Example of Square and Hexagonal Service Qutlet Coverage Area Patterns with Circular Device Coverage
Areas Shown



Intelligent Building for loT

ISO / IEC 11801-6: Distributed building services

cD BD a0 SCP
I I | I I TE connection
directly attached to
cabling
TE
Campus Building Application-specific
hackhone backbone Service distribution cahbling
cabling cabling cabling {outside the scope of this
subsystem subsystem subsystem standard)
« >t > e q
P Generic cabling system |
IEC

Figure 4 — Structure of Type B generic cabling

TE Treo
and
branch
Metwork conversion interface
SCP
l/ @ Star
' I/_\ f/d_\ : [Tl Tl | | [ Ei
sD SCP— | TE| {TE| | TE| |TE| Bus
IEC k/ pa '__5\

I'. TE

| Laop

Figure 7 — Cabling without the use of an SO |

IEC



Intelligent Building for loT

ANSI / TIA 862-B: Structured Cabling for Intelligent Building Systems

Telecom /

Equipment <
rooms

\
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Cov. || Cov. '1
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Qi

DA
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HCP | —

MR

W
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DC

EF Entrance Facility

DA Distributor A

DC Distributor C
HCP Horizontal Conn. Point
MR Mechanical Room

T Thermostat

> Camera

4 Equipment Outlet

SD Smoke Detector
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Intelligent Building for loT

Sendice Qutlets

Cabling for the intelligent building

BICSI 007: ICT Design for Intelligent Buildings and Premises—_|

Various uses for the Service Outlets

Telecommunications Qutlets

3.6 Outlets and Connectors Figure 5-7

5.6.1 Overview Tvpes of Outlets Within a Building

Qutlets and their corresponding connectors provide the ability to easily connect equipment (e.g.. computer, phone,
security camera, wireless access point) to the ICT cabling system. A common example 15 a wall mounted connector

within an outlet in which a cable or equipment cord for a telephone 1s mnserted.
Outlets can be defined into the following two categories:

* Telecommunications outlet—used primarily in locations where the end device 15 administered by the user
(e.g.. computer. phone) i

®
*  Service outlet (SO)—connects a “non-telecommunications™ device (e.g.. door controller, security camera), B I CS I
and 1its location. media and topology 15 dependent on the application and location of the service.

®



Intelligent Building for loT

Cabling for the intelligent building
BICSI 007:

Methods of connection

Horizontal Cable S _ .
Lo RLDece _-=====1 Device ;
"I ' LR L 'r# o
—.ff
(=== Service Outlet
|| p— - —_—
P (See Section 5.6) E o .
— — 1 "==|  Device :
‘ X = = .Y Eh’"ﬁ‘
- . - "
o Ss, Horizontal "\t ‘# =1 Device ;
Floor Distributor »,  Connection Paint (HCP) .
(Horizontal Cross \ Optional (See Section 5.7) [ Coverage
Connect) b » Area Cable
! \
¥ 54 ] ¥ o -
g Device
Device : Device :T Coverage Area

Direct Connection Method
Mon-structured Option (See Section 5.8)

Figure 5-6

Building System Horizontal Cabling Elements within a Star Topology

e

Bics/l



Intelligent Building for loT

Cabling for the intelligent building
BICSI 007:

Explanation of the HCP (SCP)

3.7  Horizontal Connection Point (HCP)

NOTE: A service concentration point (SCP), as defined in ISO/TEC IS0O11801-6, is analogous to a horizontal connection
point. The requirements and recommendations of this section are applicable, except where otherwise noted.

5.7.1 Introduction

An HCP is a connection point within the horizontal cabling between the TR and the corresponding building service

outlet or device. and 1s analogous to the consolidation powmnt used within communication and data networks. HCPs E e of H('Pl:_\i[g“m 5‘13. Ceiline Encl
often are the most efficient solution 1n areas where there 1s a high density of building system connections. Tample of an HCE Alounted n a Cerling Lnclosure

Figure 5-6 shows an example of an HCP implemented within horizontal cabling. HCPs are commeonly used within
zone cabling design, as the use of an HCP reduces the length of cable that may need to be pulled or changed as

devices are added. moved. or removed. For most building systems, an HCP may be configured as an interconnect (1.e., S ——
one patch panel or connecting block) or a cross-connect (1.e., two patch panels or connecting blocks).

. ®
Figure 53-8 shows and example of an interconnect HCP mounted inside a ceiling enclosure. B I CS I



Intelligent Building for loT

Cabling for the intelligent building
BICSI 007:

How to position the HCPs (SCPs)?

6.1.3  Service Outlet Coverage Area Zones

For SO coverage areas within 17 m (50 ft) of a TE. a connection point 1s not required, as cabling may be routed
directly from the TR. For SO coverage areas further than 17 m (50 ft), the use of a HCP 1s recommended to
consolidate cabling from the TR to near the SO coverage area. When HCPs are used, a HCP can typically serve 4-5
SO coverage areas, which creates a zone. Figure 6-2 illustrates both a gnd and hexagonal pattern divided mto zones
with HCPs and service outlets shown.
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Figure 6-2
Example of Grid and Hexagonal Pattern Coverage Area Zones

The total number of SO coverage areas that can be served by a connection point is dependent on the number of
devices that will be served. For example, 1n areas with a limited number of devices or for connection points dedicated
to one type of device (e.g., WAPs), a connection point may be able to serve up to seven or eight coverage areas.

)



Intelligent Building for loT

Cabling for the intelligent building
BICSI 007: Electrical

Board

 Uses of PoE | }

] Lighting Zone Cantroller

L uminaire

Table 6-2 Pol and HDBaseT Power Specifications

§ rrj;j%?:;:;f;aﬂ Power 51%59:3? ce | Max gﬁ:;ﬁ;:? E;rj per Notes Sensor Lig mll:_ﬁr’ EJ,';”E ol
PoE Tvpe 1 15.40 0.175 IEEE 802 3af uses two pairs to transmit power
PoE + Type 2 30 03 IEEE 802 3at, uses two pairs to transmit power Figure 8-1
PoE ++ Type 3 60 0.3 TEEE 802 3bt. uses all pairs fo transmit power Modular LCM Lighting Control Topology
PoE ++ Type 4 100 0.5 IEEE 802.3bt, uses all pairs to transmit power
HDBaseT 109 05 specifeations. Also known as POH (power ovet EDBaseT)

e

Bics/l



Intelligent Building for loT

Cabling for the intelligent building
BICSI 007:

* Structured Cabling for lighting.

8.2.24

§.2.24.1
LED lights consume much less energy than other types of lamps so it becomes possible to connect them using extra
low voltage DC current from a central controller using PoE or other methods. The advantages of this topology (see
Figure 8-3) include installation cost savings relating to cabling because the category cables are used for power and
control, and in many locations are not subject to regulations applicable to mains power voltages (e.g.. 120, 230, or
277 Vac). Disadvantages include that all light fixtures must be fitted with a controller compatible with the proprietary
network protocol and sensors mmst also be compatible.

Cabling may be brought back to the same floor distnibutor as other intelligent building systems. data and telephony

and separated at the patch field. Cable terminations at the light fixtures are unlikely to be changed for other uses, so
these may terminate with a modular plug (e.g_. RJ-453) for connection directly to the LED controller.

Extra Low Voltage Lighting Control

Overview

Interfaces with other systems together with user control and momitoring 1s normally by an IP network connection to
the matrix controller. Lighting controls ease the interfacing with other systems, as each light fixture becomes a
network port and are able to provide switching. dimming and other advanced features such as color changes of the
LEDs.

User Interface

= = =]
1 Y PN
Remote Interface / - Interactive Video
——1 0o Tech Support = Board
[ ] = |
— : |
' Control | Wireless >
Building System Platform :
Dashboard ; Router User Interface
H 1
L. 1
~ |
~o 1
~. |
T W d

/, Network

( Linear Light Fixture
POE Room
Gatwa\,r
LED Fixtures
{linked in serial)

CH:H:H:HJ—... o)

Sensor

LED Light Fixture

(t. Wall Interface

g . : ™\
I\ High Wattage LED Fixtures _,a'

:J)

Figure 8-3
DC Lighting Power Supply and Control Topology

A@

Bics/
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Intelligent Building for loT

Cabllng for the Intelllgent bUIIdlng 9 Other Building Systems ...............
. 2.1 Digital Signage and Wavfinding................
BICSI 007: 9.1.1 OVervIew ...
92.1.2 Digital Dasplavs ...
913 Usage Conditions. ...
* The Intelligent BUIldlng cabling is about ensuring that all 9.14 Design Cmmderatmus
systems can be integrated. 9.15 Wavfinding RE::GilﬂJlEﬂi’itiﬂﬂﬂ
] ] 0.2 Sound and Acoustical Svstems ......cccvveeeeees
* The BICSI 007 explains how to implement 9.2.1 Purposes of Sound Systems: ..................
922 Sound Systems. ..
923 Sound System De&mu C n::ndﬂmus
924 Integration. ..
925 Code and AH.]' Requuementa
0.3 Intercom SVSteIM ... rrrrssressnnssrsssnsssnnnas
931 OVerview .
932 Components ...
933 Operation ..o
934 Integration. ..............oooooeioe e
0.4 Electronic Safet'j.' and Securitv Svstems....
941 Overview _.
942 Requuemems . S
0.5 Real Time Location Svstems ('ETL":} .......
9.5.1 Overview .. :
952 Active and P’l‘ﬁﬂ-e "':ﬁ. stems
9.53 Common Methods of Tnnsnuaamu.... .

054 LSS e



The place for BICSI

Structured cabling evolves.

* Our world is changing. So is our ICT infrastructure, becoming a digital
infrastructure.

* The ANSI/TIA, ISO/IEC, CENELEC and other national standards will
continue to adapt and provide minimum requirement for inter-
operability

* BICSI standards provide the global understanding of all aspects.




Interoperability

Government Regulations

Electrical Code

Building Codes

il Fire Code

Electrical Standards

lIIIiIIIII"| Cabllng Standards
|“!!' S|

N Cabling Pathways and Spaces

Envrionmental Conditions

Building Standards

Security Standards




Gautier Humbert .,

Legrand Digital Infrastructures Standards Coordinator
Email:

BICSI District Chair- Mainland Europe
Email:

L1 legrand®

Thank You

Bics/l
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